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(54) PHARMACEUTICAL AND FOOD FORMULATIONS 

(71) We THE WELLCOME FOUNDATION UMTTED, of 183-193 Euston Road, 
London, n!w.1. a company incorporated in England HANS OI^ BANG of 
lO^er^arken 47, 9000 Aalborg Denmark, and J0RN DYERBERG of Engholinrei 9. 
9200 Aalborg SV. Denmark both Danish subjects do hereby declare that the mvention for 
5 which we pray that a Patent may be granted to us and the method by which is it performed, 
to be particularly described in andf by the foUowing statement: 
The present invention relates to the treatment or prophylaxis of thrombo-embolic 

"'Jathoudi it is known that many substances can affect platelet aggregation, it cannot be 
10 predicted, from a knowledge of the effect of a particular substance on agwegation ot 
olatelets, whether or not the substance will have an inhibitory or stimulatory (or neutral) 
feect on thrombus formation in vivo. This is largely because it is not known what imtiates 
formation of a thrombus or embolus in, for example, strokes or myocardial infarction. As 
an example of this unpredictability, aspirin is a good mhibitor of platelet aggregation in 
15 vitro and in vivo, but it is not an anti-thrombotic agent, in particular it cannot disperse a 

^'^M°rsnv*™'S"smith, et al., (Prosta-glandins Dec. 1973, Vol. 4, No. 6, pages 863 to 
875) showed in vitro that many compounds can influence the platelet aggregatmg effects 
produced by the dietary component arachidonic acid (5A1144^»oosatetraenoic aod, 

20 alternatively C20:4; n-6 acid i.e. a fatty acid containing 20 carbon atoms having 4 double 
bonds the one at the highest numbered position being at a position 6 bon<te fr<Mn the end ot 
the molecule remote from the carboxyl group, and n being the number of carbon atoms m 
the straight chain). These in vitro tests in human citrated platelet nch plasma, cannot be 
unambiOTOUsly related to in vivo behaviour in a thrombus formation-prone mammal, 

25 includig man. M.J. Silver et al. found in their tests that the platelet aggregation induced by 
arachicfonic acid, as sodium arachidonate, can be inhibited by many materials including 
adenosine; 6-naphthol: non-steroidal, anti-inflammatory agents, such as mdomethacin, 
sodium saliqrlate and aspirin; unsaturated fatty acids, such ^ 11' 14 p-eico^tnenoic aad; 
8,11,14-eicosatrienoic acid (dihomo-y-linolenic acid, DHLA); 5 8,11,14,1/- 

30 eicosapentaenoic acid; 5,8,11, 14-eicosatetraynoic acid; and 4,7,10,13,16,19- 
docosahexaenoic add; and human albumin. They also found that the platelet ag^egation 
induced by collagen and a second wave of platelet aggregation induced by adenosine 
diphosphate (ADP) could be inhibited by p-naphthol, aspirin, 8,11,14-eicosatnenoic aad 
5 8 11 14 17-eicosapentaenoic add and human albumm. Silver et al. further found that 

35 vmou's fatty acids on their own did not induce platelet aggregation. The acids they 
mentioned were 8,11,14-eicosatrienoic add; 11,14,17-eicosatnenoic acid; 5,8,11,14,17- 
eicosapentaenoic add, 5,8,11, 14-eicosatetraynoic acid; 4,7,10,13,16,19-doa>sahexaenoic 
add- Imolenic acid; linoleic add; oleic add; arachidic aad; steanc acid; and decanoic aad. 
Silver et al. appear to conclude tht arachidonic add has an important place m hemost^is 

40 and thrombosis, and that its effects can be inhibited in vitro by various compounds, 
particularly albumin. They suggested that albumin may be an important controlling factor 
m hemostasis and that the ability of albumin to bind arachidonic aad ui orculatmg blood 
might be the way it mhibits the effect of arachidonic acid. They further suggested this 
bin^ng capadty may depend on, for example, the availabihty of bmdmg sites and the 

45 competition between araciidonic add and other fatty adds and other classes of substances. 
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Presumably, therefore, the more competitive substances available, the more free 
arachidonic acid would be available and the more likely platelet aggregation would be and 
so if these phenomena were to be related, the more likely thrombus formation would be. 

Various attempts have been made to investigate in man the effects of various fatty acids 
on diseases involving thrombus formation, but without any clear conclusions emerging. . 

For example, the Norwegian Vegetable Oil Experiment of 1965-66 was earned out before 
the work of Silver et al and was reported by H. Natvig, Chr. F. Borchgrevmk, a/ m 
Scand. J. Qin. Lab. Invest. 22. Suppl. 105, 1-20, (1968). The study compared the effects on 
human mortality rates caused by various coronary heart diseases, including myocardial 
infarction, of two diets, one containing sunflower seed oil (about 63% of Imoleic acid) and 
the other containing linseed oil (about 55% of linolenic acid); 10 ml. of either oil be taken 
per day. The group taking the more highly unsaturated linolenic acid was found to be more 
at risk than the group taking the linoleic acid. ■ -a ^ i,„„„,„ 

Linoleic acid, and, in rats, eicosapentaenoic and docosahexaenoic acids are known to 
decrease blood plasma cholesterol levels, which are believed to be connected with 
atheroschlerosis. Atherosclerosis is often found in persons who have suffered from a 
myocardial infarct. However, there appears to be no causal relationship, because 
Robertson (Lancet, (1959), i, 44) found that in Jamaica, although extensive atherosclerosis 
is regulariy found in the native population at necropsy, it is very seldom associated with 
secondary thrombi or with myocardial infarction. Further, myocardial infarts can occur m 
the absence of highly developed atherosclerosis. , . „ v.r^,.ff a t wiin« 

Yet another possible dietary factor that has been sumest^(P.B. Kemoff A.L. Wilhs, 
K J Stone, J.A^avis and G.P. McNicol, British Med.T., 1977,2, 1441-1444) as helping to 
inhibit thrombosis is DHLA. DHLA is a biosynethetic precursor of prostaglandm Ei 
rPGE,) which is a powerful inhibitor of platelet function, and is said to be attractive as an 
antithrombotic agent. It was found that there was, as hoped, a nse (mean 55%) m 
production of the desirable PGEj but in sbc men out of the eight tested tiiere was also a nse 
(mean 33%) in production of the undesirable prostaglandin E2 (PGE2). Furthermore, these 
results were not cleariy dose related. There was also a lowenng of hepann-neutralising 
activity of plasma and this activity has been found to be high in thrombotic states. However, 
the authors did not known the extent to which hepann-neutrahsing activity reflects basic 
pathological mechanisms, and so its relationship with thrombosis was unclear. 
^ The authois of the paper speculated that "Perfiaps small doses of DHLA may be equally if 
not more effective than major dietary manipulations in preventing and treating these 
conditions" i.e. atherosclerosis and coronary heart disease. However, the author of an 
editorial in the same edition of the Journal (pages 1437 and 1438) was more cautious and 
thought that "Trials of agents and regimens that modify the platelet prostaglandin 
mechanisms must be carried out before we can teU whether the results obtamed by McNicol 
and his colleagues have any clinical application". The reasons for his caution lay m the 
ignorance that exists of the mechanisms involved in vivo m thrombotic situations, when 
investigative tests have only been carried out on shed blood. 

This at least partially attractive work with DHLA throws some doubt on the frequently 
quoted view that highly unsaturated fatty acids in the diet are more benefiaal than their 
more saturated analogues, especially as the even less saturated linoleic and Imolenic acids 
can be metabolised to DHLA. This doubt is strengthened by the fact that arachidonic acid 
which is undesirable (see Silver et al and Kemoff et al above) is even more unsaturated (4 
carbon-carbon double bonds) than DHLA (three carbon-carbon double bonds). 

We have now surprisingly found that among the many fatty acids (all Z)-5,8,ll,14,l/- 
eicosapentaenoic acid or its salts, esters or amides can be used to treat effectively or 
provide effective prophylaxis against, thrombo-embolic conditions, hereinafter referred to 
simply as thrombosis. Examples of conditions where our findings may be useful are m the 
treatment or prophylaxis of cardiovascular disease mediated by the formation ot a 
thrombus or thrombi, for example, myocardial infarction, strokes; or deep vein thrombosis 

*^"we^h?^?SinTSf (5lZ)-5,8,ll,14,17-eicosapent^^^ acid (hereinafter referred to 
simply as eicosapentaenoic acid) when injected intravenously into rabbits increases their 
Welding time, thus demonstrating a decrease in the tendency of the blood to produce 
thrombi or adhere to damaged tissue. When infused imo rabbit lung, eicosapentaenoic aad 
gives rise to a substance which has a powerful anti-aggregatory action action on blood 
platelets. Eicosapentaenoic acid also has the unusual and important ability to disperse 

Fot ex?rMet bkSdfrom an anaesthetised rabbit was allowed to drip over a continuous^ 
weighed collagen strip taken from the Achilles tendon of another rabbit. As the blood 
floS over the strip, platelets and other cells adhered to it to forni a thrombus until there 
waHo Lther galn^n weight of the strip. The blood was returned to the first rabbit under 
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eravity When eicosapentaenoic acid was infused into the blood passing over the loaded 
Srip a decrease in weight was observed, showin that at least a part of the agoregated 
platelets and other cells had been disaggregated from the loaded stnp. This ability ot 
eicosapentaenoic acid to bring about disaggregation of thrombus is important m the 
treatment of thrombosis, and also in its prophylaxis. ^ ^ . , . ^ ■ -a 

We have also found that human platelets when pre-mcubated with eicosapentaenoic acid 
and then incubated with arachidonic add and stimulated with ADP, aggregate less readily 
than when the pre-incubation is carried out with arachidomc acid. This suggested to m that, 
if human platelets could be 'primed' with eicosapentaenoic aad they would be less 
susceptible to ADP stimulation and so less Uable to form thrombi „ ^ ... 

The dose of eicosapentaenoic acid needed for therapeutic or prophylactic effect wiU vaiy 
with the route of administration and the nature of the condition bemg treated, but will 
generally be at least 1 gram (g), preferably from 1.5 to 3g per day. This is the dose for an 
Sverage 70kg. man and the dose for other men or animals will vary prorata accordmg to 
their weight, ie. about 20 to 40mg/kg. 1^ 

EicosaTCntaenoic add is known to be present cod hyer oil and m other oils e.g. 
menhaden oil, from which it may be extracted by methods known m the art or descnbed m 
the literature, nie eicosapentaenoic add may also be ^^thesised by conventional method^ 
S synthetic organic dieSry. The route diosen wiU dqpend on the avaaabfli^ of smtable 
SgSerills. In practice the route used wiU depend on the rektive c»sts of thevanpus 20 
^tes available to provide eicosapentaenoic add of the nght quality of human medical or 

^^tSc amomits of dcosapentaenoic add m naturaUy occurring or readily extractable 
materials such as cod liver oil or menhaden oU are such that it would not be possible to 
obtain the desired amount of eicosapentaenoic add by adnunistenng them without also 25 



necessary amount of eicosapentaenoic add would administer amounts of these vitanms 

30 greatly exceeding the recommended daily dose for humans and would lead to hypo- 
^tamfnosis. The recommended daily dose is 5000 I.U. for vitamin A and fJO l£. for 
vitamin D ui humans. In the U.S.A. the Food and Drugs Admimstration has laid down that 
SeTSy iSak^of vitamin A should not exceed 10,000 I.U. and of vitamm D.should not 
exceed 400 I.U. Amounts above this require a doctor's presnption. Accordingly if the 

M eicosapentaenoic add is to be administered without substantia mod^cation of the 
S&'s diet (or at aU), the add used must represent at least 50% by weighty 
advStageously at least 90%, preferably at least 95% or aU, by weight of the fatty aod 
content of the administered material. A pharmaceutically acceptable salt, ester or amide 
derivative or eicosapentaenoic add may 6e used in the formulations, if desired in wh^h 

40 case the amont of tSe derivative is calculated as the correspondmg amount of the paren 
add in regard to the foregoing percentages. Arachidomc aad should preferably be absent 
??at most should be no Jore than 5% by weight of the fatty add content For exampte. a 

. siiSbTe quality of eicosapentaeoic add coniprises at least 90% bv w«ght of the acid about 
2% by weight of each of^achidonic and dihomo-y-linolemc aa^, the balance teingmher 

45 phaniaceutically acceptable fatty adds e.g palmitic and oleic aads. If vitamins are present^ 
ks they may be, they should preferably not be present m amounts that would lead to their 
recommended daily intake being exceeded. . , r ^ a ♦ ♦ 

By administering the eicosapentaenoic add at at least 90% of the fatty acid content, it 
should be possible to avoid substantial alteration of the diet of the reapient, except perhaps 

50 to reduce Sightly the calorific content of the diet to allow for the extra calones from the 
eicosapentaenoic add. However, if preferred, it may be possible to admimster the 
eicosapentaenoic add by repladng, say, butter and/or ordinary marganne by a speaal 
marg^e. e.g. of the emufoon type, formulated so that m normal usage the reapient 
woidd receive the required amount of the eicosapentaenoic acid. 

55 -mc Sapentaenol add need not be administered as the aad it^tf but may be used as 
its pharmaceutically acceptable salts, esters or amides (which would be measured^ their 
adl equivalents). Esters or amides which can be converted m vivo to the aod ^d other 
pharmaceutically acceptable products may be used, the preferred ester being the ethyl 
S^but the methyl ester could perhaps also be used. The ester used is preferably not the 

60 cholestervl ester as this would lead to some cholesterol being hberated, which may lead to 
SSIn Se serum cholesterol levd. THe preferred salts are the JW^um or pota^^ 
salts or any other pharmaceuticaUy acceptable solid ^al^ as th^ f e smte^^^ 
into tablets. As eicosapentaenoic add is hi^Iy unsaturated, it and te denvaSfnS ^^fS 
oxidisable and formulations contaming them should also "^^^f^^^-l^^^J^^^S^ 

65 butylated hydroxy toluene, butylated hydroxy anisole, propyl gaUate. a pharmaceuticaUy 
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acceptable quinone and a-tocopherol. , ,^ 

Although It is preferred to administer the eicosapentaenoic aad (or its salts, estere or 
amides) {active compound) orally as this is a convenient route for routine admmistration, 
the active compound may be administered by any route by which it may be succes^y 
absorbed, e.g. parenterally (i.e. subcutaneously, intramuscularly or intravenously) , rectally . 
or, in the case of women, vaginally. , , ^ . . . j u • 

WWle it is possible for the active compound to be administered as such or as a simple 
mixture of components, it is preferable to present is as a pharamaceutical formulation. The 
formulations, both for veterinary and for human medical use, of the present mventton 
comprise the active compound as above defined, together with one or more acceptable 
earners therefor and optionally other therapeuUc moredients. The carner(s) must be 
'acceptable' in the sense of being compatible with the other mgredients of the formulations 
and not deleterious to the recipient thereof. Formulations which contain eirasapentaenoic 
acid itself are preferably non-aqueous. Unit doses, e.g. tablets or capsules, of a fomulation 
geneSly contain between 0.2i and 1.0 g, e.g. 0.5 g, of the active compound. GeneraUy 
three doses would be administered per day. ... , 

Formulations include those suitable for oral, rectal, vaginal, intrapulmonary or 
parenteral (including subcutaneous, intramuscular ^d intravenous) administration, 
^ As eicosapentaenoic add itself is a liquid and tends to be unpalatable, it is preferably 
adminitered per orally in a capsule, for example one of soft gelatm, so that the 
eicosapentaenoic acid is not tasted. The capsule would generally be of a size to permit the 
required dose of eicosapentaenic acid to be administerable in one or two capsules at each 
dole taking and so a rapsule would be generaUy about 0.5 ml m size. Another way of 
disguising flie taste of the add is to formulate it as an emulsion to be taken orally. The acid 
coiSd al^ be formulated to be spontaneously emulsifiable on bemg taken oraUy or bemg 
dUuted before administration. An emulsion could also ^ of the mulbple type e g. the acid 
could be made into an oil-in-water emuMon with a pharmaceutically acceptable surfac^ 
active agent and then this emulsion could be emubfied m another oil, e.g. arachis oil. 
Alternatively, the add could be sunflarly formulated mto a water-m-oil emulsion and then 
, this emulsion itself emulsified in water, the various types of emulsion co^ be presented ^ 
an oral gel or as a stiff emulsion, such as an emulsion marine. Other methods of 
disguising the taste are to absorb the add onto a earner or earners such as kaohn, chalk. 
Sm phosphate, caldum sulphate, stardi a micro^tystanme ceUuIose or m^yl or 
S m<xlifiid cellulose. The resulting powder couW be sold as sudi or flavomed, and 
; Sapsmadeintotabletsorcapsules ea&^tebletorcap«^^ 

bTs gof eicosapentaenoic add as such or in the form of a sohd denvative. Tablets could be 

for theSSrJg.' the sodium or potassium salts, these also tend to be unpalatable and 
taWete«)ntainmg thim, and representing for example 0.5 g of acid, should preferably be 
) e.g. by fifin or sugar. OtW method of oral admimstration. e.g. cachet or lozenge, 

may also iksd in appropriate drcumstances. The esters or amides may be formulated as 
for the add or the S&ts, depending on whether they are hqmd or sohd, respedively 
If desired an oral formulation can be presented as a sustained release formulation, for 

example as beads or micro-capsules in a capsule. 

5 A formulation for intramuscular administration could be m the form of an emulsion. A 
fomiuSn for intravenous injection could be in the form of a mixture that would 

^^ffSSlSSoJtL 

a tefglySde base e.g. cocoa butter, a Witepsol (registered Trade Mark) or Suppoore or 
3 placed in a soft gelatm suppository camule. 

^ The formulations may conveniently ^»e presented in unit 

prepared by any of the methods weU known in the art of pharmacy. AH mediods mclude the 
Ep of bringing into assodation the active compound with the earner wluch constitutes one 
or more acSsliry ingredients. In general the formulations are prepared by uniformly and 
5 fntimSyTSig into assodation the active compound wiA or fmdy 

Svided ^lid camirs or both, and then, if necessary shaping the product mto the deared 
formulation. In the present spedfication and claims the term ' earner^' mdudes one which is 
sSe for administration to a redpient and substantially endoses the active compound e.g 
the body of a capsule or the coating on a coated tablet. 
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brineine the components into association with one another; . 

(i I margarine or butter formulation including all -Z)-5,841-14,17^icosai,entaenoic 
aid or aSt, eS«r or amide thereof in an amount to provide at least 3% by weight of the 

5 ^*S^?S?nvStion is fflustrated by the foUowing Examples. 5 

^ sf^d for human volunteers who had not taken asmrto for P«7^J?!°X^f 
coUected from an ante-cubital vein in sodium citrate (O-HM), 1 part of ateate to 9 of 
10 HoS^ PlSma warseoarated from the blood by centrifugation at 160g (5 mmutes) as a 10 

P^SSefo'n FlStsSperformed with arachidonic^d -^P-taenoic add 

(EPA) orepared as potass mm salts (see Schror, K., Moncada, S., Ubatuba, t.a., ana 
Vane J R Eur. J. Pharmac, 1978, 47, 103) and with ADP or thrombin m a coagulation 

IS annaratus ee 'Fibromate' (Bie & Bemsted, Copenhagen, Denmark). 15 
' TSegation wi reSrded both turbidimetricaily and nephe ometncally m a qtotocd 
cuveKntaining 300 of PRP at 3TC and stirred magnetically at 800 rpm; alternatively 
a Pavton dual channel aggregometer was used with 50U rK^. ' ^ ' . 

^ L SrS to ^Epi^lnot induce aggregation in ^:^^Z^^.^(^'^o T^.i ,0 

90 FP A f 1 33 2 66 and 5.3 mM) about 4 or more times greater than AA (0.33, 0.66 and l,i 20 

^ S^.^ At low2 ^SS^ntratio^ns in the range of f-m 0,01 to 0^ .^^A somewhat 
Shibited platelet aggregation induced by ADP (2|iM) m the human PRP. ^ 
" antF-aggregatllg effect of EPA (0.065 mM), however was not doe to^its inversion 
bv plltele cfdo-oxygenase because the anti-aggregatiM effort was present with asnmn- 

25 tteated platelets which did not respond to AA To.^ mM) but were aggre^ted by 25 
Sombii (0.04-0.4 U/ml), and the ^-^egating effect was also present m first phase 
aSegation induced by ADP (2 to 5fii3rin aspirm-treated platelets. 



\^Sft4ue (thoracic and abdominal aorta) was obtamed from gesWy Med rate 
ADoroldmately 100 mg of tissue was chopped and washed once m ice cold Tns buffer (0.05 
wT^H^T^er testing its ability to inhibit thrombin-induced platelet aggregation when 
5dd?d to Xe platelet cuvette, the tissue was washed several tunes m 10 mlof ice cold Tm 
h«,ff^ to remove blood and adhering platelets. The tissue was then auickly frozen to-60^C, 
SXTS^IStdSr and res Jped in five volum^^ 
rf^scular tissue w^kept to ice during the expenmente and 

Rinnd was obtained from the ante-cubital vem of human volunteers that had taken 
asS(l 5?p^r d^Tfor 3 days before blood sampling. Washed human P^telete were 
obSed frorthis blood as described by Vargaftig, 6.B., Tramer, Y and Oiignard, M, 
rPmstaelandins 1974 5, 133). Aggregation tests were earned out as m Example 1. 
(Prostaglandins ly/^, o iJ ; 6 svnthesise any matenal havmg an 



anti-aaereeatorv effect on human platelets, platelets were obtamed as descnbed above trom 
^InfSSSad taken^^ so that' Iheir platdets could not produce Fostagl^dm 
Indoperoxides that could b^ utilized by the vascular tissue to i«ake antt-agg^^^^^ 

Moreover, washed platelets were used to avoid any possibility of the vasaJar 45 

of the washed vascular tissue with mdomethaan (5 to lO^g/nJ). jnius, the vessel wau 
^^^Tglr^e^t^^gS^— ^^^^^^ 

AAby EPA iXot to direct utilization of EPA. However the same ajn^oL'S °^ ^0 
DmS taSbTted with washed vascular tissue did not lead to the formation of 
anti-aggregating material. 



f^^cf of Eicosapentaenoic Acid on Bleeding Time In the Rabbit 
Four male New Zealand white rabbits (Ranch) weighiag 2.0 to 2.5 kg were 



with sodium pentobarbitone (40 mgflcg). The marginal car vein was cannulated f or illusions 
(Q 1 ml/min) of eicosapentaenoic add. Thepotassium salt of eicosapentaenoic aad (95% 
pure and containing alJout 2% AA and 2% OHLA, balan^ C-18 fatty acids) was dissolved 
k 50 mM Tris-Haljuffer pH 8.0 kept on ice and shielded from light. Infusions of either the 
Tris vehicle or eicosapentaenoic acid were made 5. minutes before and continuously durmg 



the measurement of bleeding time. , „ , . r™ 

The internal surface of the ear without the cannular was carefully shaved The ear was 
transiUuminated so that blood vessels were clearly vMble. Cuts, approxunatehr 0.4 cm long 
and deep enough to cause an upwelling of blood withm 15 seconcfe, were made wth a nw 
s^lpel blade in an area free of wsible blood vessels and in a direc&on parallel to ^ n^test 
blood vessel. The cut was gently blotted every 15 seconds with filter paper (Whatman 

^ Blieding time was measured to the nearest 15 seconds from the time of inciaon imffl dots 
of blood were no longer visible on the filter paper. If there was a plasma exudate from fte 
cut the end point was considered as the time when the exudate no longer had a reddish 
tinee When bleeding time was longer than 10 mmutes, the cut was then blotted every 30 
seconds. The bleeding time at each dose was a mean of 3 estimations. 

Two rabbits were pretreated with aspirin 100 mgflcg i.v. injection 4 hours before the 
exSn^t. Two rabfets were rivenO.5 id Tris pHjsJi^ 
as controls. The results obtamed are set out m Tables 1 and 2. 

TABLE 1 
Controls i.e, no aspirin 

Bleeding Time* 





|jig/kg/min 


nunutes 








Rabbit 1 


Rabbit 2 


35 


0 


3.5 


3.0 




50 




16.0 


40 


100 


19.8 


16.5 




200 




•*23.0 
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Pretreated with asj 
before test begiin 


jirin 100 mg/kg i.v. 


injection 4 Iiours 


5 


5 


EPA 
Dose 
{ig/kg/iniii 


Bleeding Time' 
minutes 






10 




Rabbit 3 


Rabbit 4 


10 




0 


5.3 


4.7 




i5 


100 


7.3 


6.3 


15 


20O 


4.5 


**7.5 





* Mean of 3 estimations 
20 ♦*Rate of infusion 0.2 ml/min. , j i-**t 

Accordingly when treated with aspinn, the rabbits showed little or no 
increase in bleeding time. 

^^mhnof Eicosapentaenoic Acid in the Circulation of the Dog ^ . . 

InttTv?^ou[ infusion of eicosapentaenoic add (0.2 to 2 mg kg-^ mm J 6aused systemic 
and putaonary hypotension in c&loralose anaesthetized dogs. Blood-bathed isolated stops 
Sf bSe Son^ artery and rabbit coeliac artery are relaxed by the powerfufly 
30 2tiSe|at?i Serial PGI2 (5 to 10 ng/ml). When treated Jith antagonist of 
ratecfiSaShies and angiotensin II, these bioassay tissues, bathed in artena blood, relaxed 
?S iSon eicoVntaenoic acid (0.6 to 2 mg ^t^LlSS^ S 

about 10 to 20 ng/ml PGirat the highest rates. In one of these dogs after admmtetration of 

35 10 min) still caused h^tension but did not release any detectable activity m the bioassay 

tissues. 

heS^Led (2000 U/kg). A carotid artery was dissected and blood was extenor^ed and 
deSSwith a roller pump to superfuse a strip of collagen from the Achilles tendon erf a 
Srent rabbit. As the blood flowed over the tendon stnp^the stnp "i^ea^id in weig^ 
^r a period of 35 min. up to a maximum of from 180 to 200 mg. Thereafter any decrease 

^^SSj^nSeSldlSld^^^^ 

smrilds^gregating effects (approximately 20 '"i ; ^'^jf °f 
could be nSiibited by pre-treating the rabbits with aspmn (150 mg/kg). 

^ ^ A^JJft^Sktin capsule to contain about 0.5 ml was sterilised and then filled with a 
comtSLVcoSakSg more than 90% by weidit of EPA. about 2% ^ w«ght AA ab^^^ 
weight DHLA with the balance being pahnitic and oleic aads. Hie capsule was then 

55 ^The capsule used may be transparent or coloured, and may also be of the hard gelatin 
type or made of polymethsd methacrylate for example. 
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EXAMPLE 7 
A tablet fonnulation compnsed:- 



Sodium eicosapentaenoate 281 mg 

Starch 62 mg 

Lactose 250 mg 

Polyvinyl pyrrolidone 3.5 mg 

Magnesium Stearate 3,5 mg 

Butylated hydroxy toluene 2 ppm 



TOTAL 600 mg 

The tablet was coated with sugar, althou^ other coating agents could be used. 

^ iSefotmulation described in Example 7 in untabletted powder form may be used to fill 
hard gelatin capsules with 600 mg of the formulation. 

^^/^^tSo g of a conventional «)ft margarine formulation was thoroughly mixed with 8 g 
of eicos^ntaenoic acid untU a smooth consistency was reached. 

pharmaceutical formulation compiismg (aU-Z)-5,8,ll,14,17-eia)sapentaenoic 
acid, or a pharmaceutically acceptable salt, ester or amide thereof, and at least one 
ohannaceuticaliy acceptable carrier, at least 50% by weight of tiie fatty aad content of tiie 
formulation being (aU-Z)-5,8,ll,14,17-eicosapentaenoic add. . ^ _j: . 

2 A formulation according to claim 1 in which at least 90% by weight of the fetty aad 
content of the formulation is (alI-Z)-5,8,ll,14,17-eicosapentaenoic aad. 

3 A formulation according to claim 1 in which at least 95% by weight of the fatty aad 
content of tiie formulation is (aIl-Z)5,8,ll,14,17-eicosapentaenoic acid. 

4 A fonnulation according to any of claims 1 to 3, in which the fatty aad rontent 
comprises, in addition to the said eicosapentaenic acid, about 2% by weight of arachidomc 
add and about 2% by weight of dihomo-Y-linolemc aad. . ^ • 

5 A formulation according to claun 1 m which tiie fatty acid content is all or 
substantially all (aU-Z)-5,8,ll,14,17-eicosapentaenoic acid. 

6 A pharmaceutical formulation oimprising (all-Z)-5,8,ll,14,17-eicosapentaenoic 
add, or a pharmaceutically aoeptable salt, ester or amide tiiereof, md at least one 
oharmaceuticaUy acceptable carrier, said formulation bemg substanti^^r free of vitMuns. 

7 A fonnulation according to any one of tiie precedmg claims in which tiie 
eicosapentaenoic add is present in tiie form of its sodium or pot^um salt. 

8. A formulation according to any one of dauns 1 to 6 m vrfudi tiie eicos^ntaenoic 
add is present as its ethyl ester. „,i,;^i, octA 

9. A formulation according to any one of dauns 1 to 6 m which the said 
eicosapentaenoic acid is used. _ , . - , j- 

10. A formulation according to any one of tiie preceding daims mdudmg an 

^"ll.^'Afonnulation according to any one of the preceding dauns induding a flavouring 
^^IZ' A formulation according to any one of the preceding claims in which the carrier 
"^S^^TformSation accordmg to dahn 12 in which tiie carrier is or includes a capsule 
enclosing the remainder of the formulation. , . , ■ ■ v a 

14 A fonnulation according to any one of clauns 1 to 11 m which tiie carrier is hquid. 

15. A formulation according to claim 14 m which the eicosapentaenoic acid, salt, ester 
or amide forms a disperse phase in tiie carrier liqmd. 

16. A fonnulation accordmg to claun 14 or 15; m capsule fonn. 

17. A fonnulation according to any one of dauns 1 to 12 m tablet form. 

18 A fonnulation accordmg to any one of the preceding dauns m a form adapted for 
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oral oarenteral, rectal, vaginal or intrapulmonary administration. 

19. Tfomuiation according to any one of the P'^^^^^^sclmms m v^t doj^^^ 

20. A formulation according to claim 19 contaimng 0.25 to 1.0 g of the said 
eicosape^taenok ajd.^ ^ formulation according to any one of the preceding claims 

acid or f sSt, Ister or amide thereof in an amount to provide at least 3% by weight of the 
eicgsapenta^enoic^^^ according to claim 22 in the form of an emulsion 

"^®.^A capsule substantially as hereinbefore described either in Example 6 or in 
^"1"^ A margarine formulation according to claim 22 substantially as hereinbefore 
described in l&aple 9. 

M. GARRETT, 
Agent for the AppUcants, 
Chartered Patent Agent. 

FriBtcd for Her Mtjesty. Stwioner, Office, by Croydon etimmtCompimjfl^^ mi. 
FBblUKd b) TtK Pitem Offlce. 2S Soialnraptoii BoUdingi. London. WCZA lAT. Bom 



